Aims-To investigate the evolution of chromosomal and plasmid mediated resistance for ampicillin and tetracycline of N gonorrhoeae strains in Stockholm during 1982-1993. Methods-A total of 404 gonococcal strains isolated in 1982, 1987, 1990, 1992, 1993 Results-Increased proportions of chromosomally mediated resistance to tetracycline (p < 0.001) as well as plasmid mediated resistance to both ampicillin (p < 0.02) and tetracycline were found in the later part of the study. In 1991 the first gonococcus with tet(M) plasmid was isolated in Sweden. The proportion of strains with chromosomally mediated resistance for ampicillin did not change during the study period. The proportion of gonococcal strains with the 39 kb conjugative plasmid was increased in the later part of the study. Conclusions-The increased proportion of N gonorrhoeae strains with resistance to ampicillin and tetracycline is most likely due to importation of strains from areas with high prevalence of antibiotic resistant gonococci. The proportion of N gonorrhoeae strains with tet(M) plasmids is low in Sweden, but might increase in the same way as the proportion of PPNG strains has increased during 1982-1993. (Genitourin Med 1995;71:234-238) 
Introduction
There are two major mechanisms of penicillin and tetracycline antimicrobial resistance in Neisseria gonorrhoeae, chromosomally encoded and plasmid mediated resistance. Chromosomal resistance is encoded by several loci with additive effects' and is due to alterations in the penicillin binding proteins and reduced permeability of the outer membrane (for review see 2) . This leads to various degrees of reduced susceptibility to tetracycline and beta-lactam antibiotics. Gonococcal strains with stepwise reduced susceptibility to penicillin were reported already in 1946.3 Before beta-lactam antibiotics became commonly used in the 1950s the MIC values of the virgin gonococci were < 0 1 mg/l for penicillin.' Plasmid mediated resistance to penicillin in gonococci caused by the production of penicillinase (beta-lactamase) was reported in early 1976 .45 These penicillinase producing N gonorrhoeae (PPNG) strains spread rapidly over the world.6 The first PPNG strain was reported in Sweden in September 1976.7 PPNG strains produce a TEM-1 type betalactamase which hydrolyses the beta-lactamring. 8 The PPNG strains mostly carry a beta-lactamase encoding plasmid of African (5.1 kb) or Asian (7.2 kb) type, but other beta-lactamase encoding plasmids have also been reported (for review see 9) . The chromosomally encoded tetracycline resistance is mediated through three different mechanisms; energy dependent efflux of tetracycline, ribosomal protection by reduced binding of tetracycline to the bacterial ribosom, and chemical alteration of the tetracycline molecule (for review see 10 One third of the PPNG strains lacked the 39 kb conjugative plasmid or the tet(M) plasmid. These gonococcal strains should not be able to transfer the beta-lactamase producing plasmid and consequently they will not contribute to the spread of this plasmid outside the clone. It has been shown in an in vitro experiment29 that the transfer of the 39 kb conjugative plasmids were not as efficient as the transfer of beta-lactamase encoding plasmids. The proportion of gonococcal strains with 39 kb conjugative plasmid, but without the beta-lactamase encoding plasmid, has increased. Those strains are prepared to conjugate a beta-lactamase encoding plasmid. The frequency of the cryptic plasmid found in this study is in agreement with earlier findings. 30 Gonococcal strains of the serovar Brpyust, lacking the cryptic plasmid, might have represented a clone in the beginning of the 1980s.
The proportions of N gonorrhoeae strains with chromosomally mediated resistance to tetracycline increased during the study. The proportion of PPNG strains increased as opposed to that of strains with chromosomally mediated resistance to ampicillin. This might imply that the proportion of gonococcal strains with tet(M) plasmids will increase in Sweden in the future, as is the case in other countries.'0 It emphasises the importance of the culturing of N gonorrhoeae and the susceptibility testing of all gonococcal isolates. Ampicillin and tetracycline can not be recommended for treating gonorrhoea in Sweden. 
